across the film thickness and across the journal and the bearing in the radial direction, the temperature profile is very well predicted.
INTRODUCTION
The increasing trend towards higher speed, higher performance, but smaller size, machinery has pushed the operating conditions of the bearings towards their 'limit design'.
Hence, forreliable prediction of theperformance of such bearings,a model which accountsfor allthe operatingconditionsas closelyas possibleis be, coming increasingly important. Since, the lubricantviscositystronglydepends on temperature, the usual classicalassumptions of constant viscosityor effectiveviscositybecome untenable.In many cases,the variationin viscositycan cause a profound impact on performance and itcan no longer bc considered to have only secondary or perturbation effect.
The evidence of growing interest among researchersin studyingthe thermal effectsis attestedby the recent survey by Khonsari (1987) and the workshop on the thermal aspectsof fluidfilm tribology (Pinkus, 1990) . The methodology of inclusionof thermal effectsspans from approximations by expressing the localtemperature distribution by a singlevalue,de- between thecavitation boundaries and acrossthe film thickness.This model isknown to have deficiencies;but nevertheless provides considerable improvement over the earliermore approximate models (Brewe, 1986) .
More recently, therehave been many contributions in theliterature on thermal analysis, which include the cavitationeffects.Boncompain et al (1986) 
The hydrodynamic equation is written as
,h 12 -_-+ 6 (Vu + VL). Vh-6 (Vu-VL) V.
Here, the expression for _p is true, irrespective of number of Lobatto points.
The three dimensional energy equation is written as, 
Cavitating Bearing
In the cavitated region, the pressure is taken to be constant at cavitation pressure and the Couette flow is assumed to exist in the form of striations occupying a portion of the volume.
The striations extend between the cavitation boundaries and bounding surfaces (see Fig. 1 
Interface

Conditions
For cavitating bearings, the film reformation interface has to be treated more rigorously. Figure  1 shows the film reformation interface where the striated film abrupdy In other words, T(Q) is continuous across the reformation interface, but T(_) may be discontinuous.
At the film rupture interface, since 0=1 at both sides of the separation front, no special treatment of the interface is needed. here, only simple heat balance is used to determine the oil mixture temperature at the groove.
Boundary
Conditions
Heat Conduction Equations
The heat transfer within the circular bearing shell is governed by the following heat conduction equation, written in cylindrical co-ordinate system,
In the case of a rotating journal, the journal temperature is considered to be independent of the (8), (10) and (14), along with the appropriate boundary conditions, are solved simultaneously to determine the temperature distribution for the whole system.
NUMERICAL
FORMULATIONS
Matrices
Elrod (1991) has indicated the procedure to set up the required matrices.
For the sake of continuity, the overall approach is mentioned here. It is convenient to set up the fluidity in a vector form and determine the velocity, flow and temperature using matrices.
Using matrix notation we can write N+I N+I
where Pn is the Legendre polynomial of order n, -_n is the Legendre coefficient, _k is the value at k th Lobatto point and N is the number of internal Lobatto points. Therefore,
Similarly, we can also write, Fig. 7 . The agreement is excellent. Also note that, for an isothermal analysis, irrespective of the speed, the nondimensional flow rate will be the same. The thermal effects on the flow rate in the bearing are clearly brought out in this comparison. Figure 7 also provides plots of power loss at these conditions. There is a significant increase in the power loss due to increased speed, but it does not vary much due to variation in eccentricity ratio or applied load.
Mitsui (1987) and half the length axially. Figure 9 compares the circumferential profile of the bearing wall temperature at the bearing symmetry plane, at the same applied load was 5.6 kN and when the journal speed 3500 rpm and 5000 rpm.
The predicted temperature variation is in close agreement with the experimental data, except upstream of the second groove. Fitzgerald and Neal (1992) also conducted experiments on two axial groove journal bearings, each groove extending 28.70 circumferentially and 80%
of the bearing length. Figure  10 provides a comparison of the circumferential profile of the bearing wall temperature at the bearing symmetry plane, when the applied load was 9.43 kN at the journal speed of 8000 rpm; but for different L/D ratios of 0 
